oil then expressed under high pressure-without any heating. The resulting oil press cake when ground into a fine white flour, contained 44 per cent. of protein, and 5 per cent. of oil. This flour prepared in this particular way was used for the manufacture of bread and biscuits. After numerous trials a nutritious and palatable biscuit was obtained, and distributed to criminal tribe settlements, and subsequently to Indian troops. The biscuits were also used for the prevention and treatment. of beri-beri. Bread made from the same flour was distributed to British troops, and favourably reported upon as to its nutritive value and palatability. The value of the biscuits as regards their anti-beri-bern vitamine content was proved by the experiments on birds. Very small quantities of the biscuit protected the animals against beri-beri when fed on a diet of polished rice which was known to produce beri-beri in control animals.
The use of such a biscuit as an emergency ration for troops has been strongly advocated from the point of view not only of its high vitamine content but also for its protein content and extreme cheapness compared to any other biscuit. -The flour was used successfully in the preparation of a substitute -for the German product "nutrose" and proved to be far more efficacious. Foi the preparation of bacteriological culture media the ground-nut flour yields a medium equal to meat in nutritive value, besides abundant vitamine essential for the proper growth of certain micro-organisms.
Dr. ROAF.
In considering the treatment of deficiency diseases there seemn to me to be three indications. The first and obvious one is to make good the deficiency. With that end in view, as Professor Hopkins said, we must know what is the nature of the deficiency. The second indication is to see that the substance in regard to which there is a deficiency is properly absorbed. One might take, as an example, the fat-soluble vitamine. Possibly that would not be absorbed if the absorption of fats were deficient. The third indication is, to minimize the expenditure of any substance for which the deficient material is required, that is to say, we must understand the pathology of the disease if we are to prevent wastage of some rare and needed material.
I shall discuss pellagra only. I was associated with Professor Boyd in dealing with Turkish prisoners of war, and we considered that their deficiency was due in some way to a deficiency in the biological value of protein. The probable deficiency-in pellagra is that of some aromatic amino-acids, though that has not been definitely proved. One must not lose sight of the fact that the countries in which maize is largely used are also countries in which there is more sunlight than there is in more northerly countries, and strong sunlight may be required to bring out the characteristic skin symptoms by which a diagnosis is helped. With regard to the aromatic amino-acids, it seems possible that tryptophane is the one which is deficient or lacking. It is interesting to note that the people who get pellagra suffer from indicanuria. That was pointed out to me by Professor Wilson. He said that if you examine the ordinary population few of those people have indicanuria, but the majority of pellagra patients have it. The association is probably this: In a country where the diet is somewhat deficient in tryptophane, those who suffer from bacterial putrefaction of tryptophane are more likely to have pellagra than those who do not suffer from a destruction of tryptophane. The experiments which showed that the pellagrous person was losing 35 per cent. of protein in his faeces were done by analysing the urine and the feces. The pellagra patients were suffering from indicanuria, but nfone of the other patients who were examined had indicanuria, therefore the total loss to the body is greater than is shown by the analysis, because a certain amount of nitrogen in the urine is there as indoxyl-sulphate, the tryptophane having been destroyed in the alimentary canal.
Slight cases of pellagra always get well in hospital if a proper diet is given them: the treatment of pellagra is a matter of diet. This is found to be the case in Egypt, in America, and wherever the disease occurs. But there are also some severe cases, and the patients do not always get well: they may remain in hospital a long time, possibly six months, and then they die; or they may be in hospital six months and then suddenly begin to improve. If we examine the tissues of a case post mortem, we find the tissues are greatly wasted, and the walls of the intestines are extremely thin-as thin as paper even-so that they are semi-translucent. Perhaps the reason severe cases remain so long without improvement is, that there is a greatly reduced absorption from the walls of the intestine. Hence it is important to treat the condition of the intestines on general principles.
As has already been said, pellagrous patients suffer from a deficiency or absence of free hydrochloric acid, and I think one may well try giving "pre-digested" food to help on the organs of digestion which are failing; we must also treat such complications as dysentery, worms, and so on. Now as to the indication for economizing the expenditure of the suibstance which is deficient, we do not know actually what is the deficiency in pellagra, but we have some evidence as to what is the underlying pathological factor. The symptoms of pellagra, corresponding to those of Addison's disease, point to the implication of the sympathetic nervous system. Unfortunately, the pathology of that system is as yet practically unknown. I have examined the sympathetic nervous system from certain cases of pellagra, also that system from certain Turkish prisoners of war who did not have pellagra. I found a distinct change in the ganglion cells of the pellagra patients: there is a marked degeneration-namely, plasmolysis. The cell may be apparently absent, that is to say it has shrunk to one side. That is a point upon which I hope to comment in a future publication, and if it can be substantiated it will be of some use in dealing with such a disease as pellagra. Thus in dealing with the disease, our object will be to spare the sympathetic nervous system as much as possible. Strains of the body which throw extra work on the sympathetic system, such as sweating, must be avoided, as that is due to activity of the sympathetic. It has some bearing on the fact mentioned by Dr. Boyd, that pellagra was largely found among the prisoners who worked. We found that some of the men could live on a certain diet when not working, but as soon as they worked they showed a tendency to develop pellagra.
We had many cases of pellagra which started when the men were put on to work. Miss HUME (representing Dr. HARRIETTE CHICK).
With regard to the comparative value of raw foodstuffs in preventing beri-beri and scurvy (1) To prevent Beri-beri in Armies.-Marmite and wheatgerm are to be recommended, as being three or four times more potent than the next most potent foodstuffs known-egg yolk and dried peas.
(2) To prevent Scurvy in Armies.-Preserved lemon juice and germinated peas or beans are recommended. Raw lemon juice is four times as potent as raw lime juice, and retains its antiscorbutic vitamine well. The development of the antiscorbutic vitamine in seeds on germination was discovered by Dr. Valentine Fiirst, of Christiania, and has been
